poverty are at risk for poor academic achievement, the risk is even greater among children who experience homelessness and high residential mobility (Obradović et al., 2009 ).
Meanwhile, striking variability in achievement has been observed among HHM students. Though research is limited, clearly there are students who show resilience as indicated by achievement at or above national norms (Huntington et al., 2008; Masten et al., 2008; Miller, 2011; Obradović et al., 2009 ).
Such children may have more resources, more protective factors, lower cumulative risk, or all of these.
Addressing the achievement gaps observed among HHM and other disadvantaged students requires a better understanding of risk and protective processes, as well as the developmental timing and emergence of these processes. The current study examined early reading skills as a predictor of and potential protective factor for future achievement and achievement growth in math and reading among HHM students compared to other students in a large urban district.
Gains in academic achievement result from a cumulative process through which students improve on existing skills while also mastering new skills (Duncan et al., 2007) . Decades of research have consistently demonstrated rank-order stability in academic achievement such that students' reading performance on first grade assessments are highly correlated with scores on reading and math achievement tests throughout the school career (Arnold & Doctoroff, 2003; Crawford, Tindal, & Steiber, 2001; Duncan et al., 2007; Entwisle, Alexander, & Olson, 2003; Luster & McAdoo, 1996) . Children who struggle with reading early are inclined to dislike reading, and as they read less, they fall farther behind (Arnold & Doctoroff, 2003) . Poor reading skills affect both future reading and future math achievement because many math achievement tests involve verbal skills and word problems (Crawford et al., 2001 ).
The gaps in academic achievement observed at age 18 are already observable at age five or six (Duncan et al., 2007) , suggesting that early performance establishes long-term academic trajectories. These findings underscore the importance of school readiness skills as well as early achievement and engagement in school for all students (Dauber, Alexander, & Entwisle, 1996; Heckman, 2008) .
Additionally, these academic trajectories carry implications for educational attainment and job status in young adulthood (Arnold & Doctoroff, 2003; Entwisle et al., 2003; Luster & McAdoo, 1996) .
Children from families of lower socioeconomic status (SES) are more likely than higher SES peers to begin school with poor readiness skills and low achievement (Arnold & Doctoroff, 2003; Burchinal Roberts, Zeisel, & Rowley, 2008; Gutman, Sameroff, & Cole, 2003; Heckman, 2008; Luster & McAdoo, 1996) . They are also more likely to maintain low achievement trajectories throughout school (Dauber et al., 1996; Luster & McAdoo, 1996) . This pattern is evident in a variety of cross-sectional and longitudinal studies demonstrating achievement gaps based on SES (Pungello, Kupersmidt, Burchinal, & Patterson, 1996; Sirin, 2005) . Within the school context, low SES children appear to gain in achievement scores at the same rate as their high SES peers, thereby perpetuating pre-existing achievement gaps (Entwisle et al., 2003) . In one recent study, the gap in math achievement for low versus high SES children actually widened with age (Caro, McDonald, & Willms, 2009 ).
Larger achievement gaps exist for HHM children, affirming that they fall at the extreme end of a continuum of poverty-related risk (Haber & Toro, 2004; Huntington et al., 2008; Fantuzzo & Perlman, 2007; Obradović et al., 2009; Rafferty et al., 2004) . HHM children show lower levels of reading, spelling, math, and science achievement compared to groups of low-income, housed peers (Miller, 2011; Rubin et al., 1996) . Longitudinal studies have revealed that HHM is a marker of chronic risk such that students who ever experience HHM show lower levels of achievement (Obradović et al., 2009) , and also that these students have even lower levels of achievement and growth around the time that HHM episodes occur (Cutuli et al., under review; Rafferty et al., 2004) . For families living in extreme poverty with high risk for homelessness and residential instability, a strong start in the early school years may have a particular significance as a protective factor for child achievement.
The current study predicted achievement trajectories across third through eighth grade from first grade oral reading skills and risk status based on classification as HHM or eligibility for free or reduced fee meals. We used all available administrative data from a large urban school district. Prior work with data from the same district has demonstrated achievement gaps along a risk gradient, such that students from progressively lower income groups scored worse on average than non-poor students, and students who were identified as HHM performed even lower than more stably housed peers on math and reading tests administered each year in third through eighth grade (Cutuli et al., under review) . To better understand the emergence of these gaps and differential risk, the present study was designed to examine the predictive significance of an oral reading assessment (ORA) in first grade as an early indicator of academic risk and as a moderator of risks associated with mobility and poverty for later learning, indexed by achievement in third grade and subsequent growth in both reading and math.
We expected risk defined by HHM status and free or reduced-fee meals eligibility, as well as ORA scores, to predict subsequent levels of achievement. We expected that risk would be related to ORA scores in first grade and also predict later achievement with these initial differences controlled. Risk was also expected to moderate the predictive significance of ORA for later achievement and growth, consistent with a vulnerability or protective role of early achievement for learning among the HHM children, the group of students expected to have the highest level of risk.
Method

Participants and procedures
All available data from the Minneapolis Public Schools (MPS) were deidentified and included in analyses. Data were routinely collected and maintained by MPS. These included achievement data from . Children qualified if they were living in a non-permanent residence (e.g., shelter, hotel), on the street, in an abandoned building or other inadequate accommodation, doubled up with friends and family because they could not find or afford housing, or due to frequent changes of residence. This information was gathered by district personnel at enrollment, when students moved into the district or changed schools, and updated throughout each year. MPS staff also identified HHM students at Student Placement Centers, schools, or shelters continuously throughout each year.
Based on eligibility for these services, each student fell into one of the four mutually exclusive risk groups: homeless and highly mobile (HHM), free meals (FRE), reduced price meals (RPM), or general (GEN). Risk group was assigned based on the presumed highest level of risk the student ever experienced across the six years of available enrollment data, such that the HHM group included any student identified as HHM at any time across the six years. The FRE group included students who were never HHM but qualified for free meals at any point, and the RPM group included students who were never HHM and never qualified for free meals, but did qualify for reduced price meals at some point.
Students who were never identified as HHM and never qualified for free or reduced price meals made up the general group. We created dummy codes to indicate membership in each of the risk groups, with HHM coded as the reference group. Chan, 2010; Northwest Evaluation Association, 2003 , 2005 . These tests are nationally normed and adaptive to calibrate to each student's achievement level. Paper-andpencil versions of the test were used to accommodate students who received special education services.
English language learners could take a paper-and-pencil version of the CALT for math, translated into Hmong, Spanish, or Somali. These paper-and-pencil versions are comparable to the computerized tests (Northwest Evaluation Association, 2003) .
Control variables. Through routine procedures of the MPS, parents or guardians completed enrollment forms identifying the child's sex and primary ethnicity (American Indian, African American, Asian, Hispanic, and White). Staff at a MPS School Placement center and at shelters provided additional assistance for HHM students to ensure accurate and complete information. Enrollment data collected and maintained by the MPS also includes information regarding whether students were identified as English language learners (ELL) or participated in special education programs. Separate dummy codes were used to identify student sex (with female = 1), ethnicity (with white students as the reference group), ELL status (identified = 1), and special education services (identified = 1). Attendance rates (continuous) were based on data collected daily by teachers in MPS. Because HHM students are more likely to move out of the district during the school year, we calculated attendance as the proportion of days attended (days attended divided by the number of days enrolled) rather than a total count of attendance days. Students who were enrolled for fewer than three days were excluded.
Data Analyses
To include all available data and to minimize selection bias, we used an accelerated longitudinal design, aligning data with respect to grade in school (Cutuli et al., under review; Pungello, et al., 1996) .
The maximum number of data points possible for each student ranged from one to five, depending upon the cohort. for NWEA math scores. Rates of missingness were highest within the HHM group compared to other risk groups. Data are assumed to be Missing-At-Random (Schafer & Graham, 2002) .
We fit separate models for NWEA reading and math achievement as the dependent variable, both of which we expected to have non-linear trajectories based on previous work in this district and on the literature indicating that achievement growth slows in the middle school years (Cutuli et al., under review; Entwisle et al., 2003; Obradović et al., 2009) . To test the contributions of individual predictors for achievement growth, we compared fit between alternative models using the Akaike information criteria (AIC). The best fitting model had the lowest AIC. We also calculated the weight of evidence to reflect model fit as a probability for each model relative to all models being considered (Burnham & Anderson, 2004; Long, 2011) . All models for both NWEA reading and math achievement included random effects for intercept and slope to account for individual variation in achievement trajectories.
AIC values were used to compare ten models each for outcome of reading and math. The models were selected to assess differences in model fit with combinations of intercept and trajectory effects of oral reading, risk status, and the interaction of oral reading by risk status. All models involved quadratic polynomial trajectories and included intercept and trajectory effects of the covariates (sex, ethnicity, attendance, special education, ELL).
Results
Ten percent of the 18,011 students included in analyses were categorized as HHM. The majority of students from this urban district (55%) qualified for free meals, with an additional 4% qualifying for reduced price meals. Only 31% of students made up the general group, meaning they were never identified as HHM and never qualified for either federal meal programs (free or reduced price meals) in the five available years of enrollment data. These numbers are consistent with previous work in this district and with demographic characteristics of other large, urban school districts (Cutuli et al., under review; Fantuzzo & Perlman, 2007) . As shown in Table 1 , HHM students had lower average attendance rates than students from other risk categories. HHM students were also more likely to be of African American or other ethnic minority backgrounds and more likely to qualify for special education.
Overall, students read an average of 59.7 words per minute on the first grade ORA. However, average ORA scores differed by risk group, reflecting a gradient of increasing risk in the following order:
general (M = 86.6), reduced price meals (M = 65.5), free meals (M = 47.6), homeless or highly mobile (M = 40.7). These differences are displayed in Figure 1 characteristics and attendance, special education, and English language learner status controlled. Risk status predicted differences in math achievement trajectories beyond prior achievement levels. As expected, HHM students had the lowest average achievement levels followed by FRE, then RPM, while students in the GEN group had the highest average achievement. With respect to growth, the GEN group showed markedly faster linear growth compared to the FRE group. This was the most prominent difference between risk groups.
For reading achievement, the best fitting model involved both intercept and trajectory effects of oral reading, risk status, and their interaction (weight of evidence > .99; difference in AIC from second best fitting model: ΔAIC = 41; see the right sides of Tables 2 and Table 3 ). Risk status predicted differences in intercept and growth of reading achievement beyond the effects of first grade oral reading and other enrollment control variables. Interaction effects of oral reading and risk for reading achievement were largely accounted for by the following differences: The impact of oral reading scores on mean differences in reading achievement at intercept were greater for HHM students compared to RPM students and GEN students, for FRE students compared to RPM students and GEN students, and for RPM compared to GEN students. The impact of higher oral reading scores on reading achievement growth was slightly less for both HHM and FRE students than for GEN students. Differences in impact of oral reading scores did not predict later reading achievement when comparing students in the HHM and FRE groups.
For the best fitting models predicting either reading or math achievement, each enrollment covariate emerged as an important predictor of intercept effects, reflected by t-values greater than 1.96
for their individual estimates. Mean values for math and reading achievement scores were lower at each time point for students receiving ELL, students receiving special education services, students with lower rates of attendance, and students of African American, Asian, Hispanic, and American Indian ethnicity compared to white students. Male students had higher average math achievement scores than female students, while female students had slightly faster growth in math achievement. Observed data for reading and math achievement separated by risk and high versus low ORA are illustrated in Figure 2 .
Discussion
Oral reading fluency measured in the spring of first grade predicted both initial levels and growth of reading and math achievement from third through eighth grade in a district-wide sample of students. This finding is consistent with research demonstrating the cumulative nature of academic achievement and the importance of early reading skills for subsequent learning. Early achievement also differed by risk status, with HHM students showing the lowest levels of first grade achievement compared to low-income, more stably housed peers, and compared to students who were neither lowincome nor HHM, even when attendance rates and services for special education and English language learning were controlled. Furthermore, risk status predicted differences in overall achievement and growth in reading and math achievement across third through eighth grade beyond its association with early achievement. Thus HHM students had the lowest average oral reading scores, and both their status as HHM and their low achievement in first grade had independent negative implications for their later achievement in reading and math.
Not only did first grade scores and later achievement differ by risk group, but the nature of the association between first grade scores and later reading achievement also differed. For each group, higher ORA scores predicted higher average reading achievement across later time points; however, the effects were greater in the HHM and FRE groups than the RPM and GEN groups. The effect was also greater for students in the RPM group compared to the GEN group. Together these interaction effects suggest that early reading achievement may function as a protective factor for children at risk due to poverty or HHM status, with potentially greater benefits of early achievement on later achievement for students of higher risk status.
This study adds to growing evidence that early educational success or problems may hold particular significance for children at risk due to poverty and residential mobility. Children who begin school with academic readiness skills and are prepared to engage with teachers, peers, and curricula likely have successes in their earliest school experiences that support their motivation for learning and other opportunities that schools may offer them. Conversely, children who struggle early on may become discouraged and disengaged, particularly if they are not identified for appropriate interventions. HHM students in particular may not be identified or, if identified, may not remain in one educational system long enough to benefit from available services.
The protective effects of early reading achievement were not exclusively observed in HHM students, supporting the view expressed by Miller (2011) that interventions designed for all children experiencing poverty are likely to benefit those who experience homelessness and residential mobility as well. Still, additional consideration may be warranted in the delivery of services to HHM students.
Because HHM students are more likely to change schools, efforts to promote their early achievement ideally should be coordinated across systems including different schools and districts as well as shelters and community-based programs. For example, early tutoring or enrichment programs housed in shelters could be designed to follow students from the shelter setting to their schools through shelter-school collaborations. Also, procedures to qualify for special education services such as Child Study Team evaluations and development of Individualized Education Programs (IEPs) could be expedited for children identified as HHM to prevent discontinuities. Accommodations presented in IEPs could also be tailored to unique needs of HHM students by offering remedial instruction of basic math and reading skills in higher doses or more concentrated bursts, with the possibility of another impending school change in mind. Further research to inform service provision can also focus on engaging families at risk due to poverty long before their children begin school. Helping parents to understand and access the services available to them could reduce overall family stress, support positive parent-child interactions, and facilitate enrollment of children in early education programs.
With a large district sample spanning nine cohorts of students, and longitudinal data on achievement using well-validated tests designed for analysis of growth, this study contributes unique findings relating early achievement to later achievement trajectories among students at different levels of risk. Administrative records enabled the use of a definition of homelessness and high mobility based on federal regulations to supplement a literature that is largely based on more specialized, emergency shelter populations (Samuels et al., 2010) . We used the earliest data available for the time span under consideration, which was limited to a reading assessment in first grade. While these scores were clearly important, research has also emphasized the importance of early numeracy and attention skills for later achievement (Duncan et al., 2007) . Early numeracy skills in particular may better predict the growth of math achievement. Future studies building on this work could incorporate even earlier measures of achievement and school readiness, such as data from preschool screening instruments and kindergarten assessments, to trace the development of the crucial skills that launch achievement trajectories.
This study highlights the value of using administrative data to address the questions facing educators and policy makers. Nonetheless, administrative data from a single agency (in this case, a school district) could be supplemented with linked administrative data from other services and providers (e.g., Head Start, Child Welfare, Housing Service Providers) to better elucidate the processes of risk and resilience from the perspective of social service providers and policy makers. Furthermore, administrative data is inherently limited to those constructs and variables that are routinely collected by agencies. Combining the strengths of this type of administrative data with information on constructs not typically included in administrative datasets holds a particularly high potential for understanding the phenomenology behind resilience and maladaptation for homeless children. For example, such projects could address differences among experiences of homelessness, such as differences in the duration of homeless episodes and living situations (e.g. emergency shelter, doubled-up with family and friends, staying in motels or campgrounds, etc). Meanwhile, prevention studies focused on change processes within individual children and families can also elucidate factors that influence early learning, such as positive and nurturing parent-child relationships, children's developing attention and self-regulation skills, nutrition and physical healthcare, and access to early education.
HHM students clearly face academic disadvantages compared to peers who are not poor, as well as compared to peers who experience poverty but are not HHM. Understanding how first grade achievement functions as a foundation of future achievement can inform efforts by educators and policy-makers to promote early educational success for children at risk. Interventions to improve the academic achievement of HHM and other low-income students must begin early, emphasizing the skills that support learning in kindergarten and the early elementary years. These school readiness skills involve early academic skills such as counting and naming letters, and also self-regulation skills that enable children to focus attention, follow directions, and get along with teachers and peers (Diamond & Lee, 2011) . Early education programs that focus on school readiness skills and involve families likely will have the greatest potential to support academic resilience among high-risk children (Heckman, 2006) .
Students who begin first grade lacking these important learning skills may require intensive and specialized interventions to accelerate learning, with sensitivity to the issues faced by families who may not have the fundamental supports afforded by economic and residential stability. Table 2 Fit statistics and relative model fit weights of evidence. Models included control covariates (sex, ethnicity, attendance, special education, and English Language Learner status), risk effects, oral reading effects (ORA), and oral reading by risk interaction (ORAxRisk) effects as indicated. Observed data by risk group and high versus low 1 st grade oral reading fluency score (ORA). HHM = Homeless/Highly Mobile; FRE = Qualified for free meals; RPM = qualified for reduced price meals; GEN = general, did not qualify for free or reduced price meals and not identified as HHM. Dotted line = high ORA; Solid line = low ORA.
